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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

(Technical field) 

this invention relates to communication system. More specifically, this invention relates to the method 
of it having been new and having been improved which synchronizes a base station with the signal 
transmitted from the mobile station which is communicating simultaneously with the synchronized base 
station, and equipment. 
[0002] 

(Background technology) 

Use of code-division-multiple-access (CDMA) modulation technique is one of some techniques which 
easy-ize communication in which a lot of system users exist. Although AM schemes, such as other 
techniques, such as a Time Division Multiple Access (TDMA) and Frequency-Division-Multiplexing 
access (FDMA), and an amplitude extension single sideband (ACSS), are common knowledge, CDMA 
has the important advantage which is not in such modulation techniques. Using CDMA technique with 
multi-access communication system The inheritance of the both sides is carried out to the grantee of this 
invention they quote, and are incorporated here, "a satellite or a ground repeater Used spread-spectrum 
multi-access communication system" () [ SPREAD SPECTRUM MULTIPLE ACCESS 
COMMUNICATION SYSTEM USING SATELLITE OR ] U.S. Pat. No. 4,901,307, and "the system 
which generates a signal wave form by the CDMA cellular phone system and method" () which were 
entitled TERRESTRIAL REPEATERS [ SYSTEM AND METHOD FOR ] GENERATING SIGNAL 
WAVEFORMSIN A CDMACELLULAR TELEPHONE It is indicated by U.S. Pat. No. 5,103,459 
entitled SYSTEM. The method of performing CDMA mobile communications is standardized by U.S. 
electronic communication Semiconductor Equipment & Materials International of TIA/EIA/IS-95-A 
entitled "the office compatibility criteria of the mobile station base of dual mode wide band spread- 
spectrum cellular system" (Mobile Station-Base Station Compatibility Standard for Dual-Mode 
Wideband Spread Spectrum Cellular System) called IS-95-A in the U.S. in this book. 
[0003] 

The multi-access technique which communicates by the transmission- via-satellite machine or the 
terrestrial base station (known also as a cell base station or a salesite) where the user of many mobile 
stations with which each has a transceiver uses code-division-multiple-access (CDMA) spread-spectrum 
signal transmission for this patent is indicated. By using CDMA communication, it is reusable, therefore 
the user capacity of a system increases frequency spectrum by any number of times. By using CDMA 
technique, the spectrum efficiency higher than the case where other multi-access techniques are used for 
whether it being ** will be acquired. 
[0004] 

The inheritance of the method of restoring to the data with which restored to the data it has run along 
with various propagation paths from one base station simultaneously, and redundancy was provided 
from two or more base stations simultaneously is carried out to the grantee of this invention, and it is 
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indicated by U.S. Pat. No. 5,109,390 entitled the "diversity receiver in CDMA cellular communication 
system" (DIVERSITY RECEIVERS IN A CDMA CELLULAR COMMUNICATION SYSTEM) 
quoted and incorporated separately. In a **' No. 390 patent, the signal to which it restored separately is 
compounded, and or it got over according to which one path, the estimate of transmitted data which has 
reliability higher than the data recovered from which one base station is offered. 
[0005] 

Generally a hand-off is classified into two categories, i.e., a hard hand-off, and a soft hand-off. In a hard 
hand-off, if a mobile station separates from the base station of a sending agency and it goes into the base 
station of the destination, this mobile station will establish a new communication link with the base 
station of the destination, after intercepting the communication link of self with the base station of this 
dispatch origin. In a soft hand-off, a mobile station completes a communication link with a destination 
base station, before intercepting the communication link of self with the base station of a sending 
agency. Therefore, in a soft hand-off, a mobile station communicates to redundancy over the same 
period as the both sides of the base station of a sending agency, and the base station of the destination. 
[0006] 

A soft hand-off cannot drop a telephone call easily far rather than a hard hand-off. In addition, when a 
mobile station approaches the coverage boundary of a base station, a hand-off demand may be repeated 
in response to an environmental small change. This problem called ping-pong phenomenon is also 
sharply mitigated by the soft hand-off. The inheritance of the process which performs a soft hand-off is 
carried out to the grantee of this invention, and it is explained in full detail by U.S. Pat. No. 5,101,501 
entitled "the method of providing communication by the CDMA cellular phone system with a soft hand- 
off and system" (METHOD AND SYSTEM FOR PROVIDING A SOFT HANDOFF IN 
COMMUNICATIONS IN A CDMA CELLULAR TELEPHONE SYSTEM) which quote separately 
and are incorporated here. 
[0007] 

Inheritance is carried out to the grantee of this invention, and it is indicated by U.S. Pat. No. 5,267,261 
entitled the "mobile station support soft hand-off in CDMA cellular communication system" (MOBILE 
STATION ASSISTED SOFT HANDOFF IN A CDMA CELLULAR COMMUNICATIONS SYSTEM) 
which quotes and is incorporated here. In the No. 261 patent, when a soft hand-off process measures the 
intensity of a **' "pilot" signal with a mobile station, the soft hand-off process is improved. [ who was 
transmitted from each base station ] The measured value of such pilot intensity is the measured value of 
the support in the soft hand-off process by easy-izing discernment of the candidate of the base station 
hand-off which can be continued. 
[0008] 

This base station candidate can classify into four sets. The 1st set called active set includes a mobile 
station and the base station under communication at present. Although the 2nd set called candidate set 
has sufficient intensity to use it to a mobile station, it includes a base station with the signal judged not 
to be used at present. The base station with the measured value of the pilot energy exceeding 
predetermined threshold TADD is added to a candidate set. The 3rd set is a set of the base station 
(however, not contained in an active set at a candidate set) near the mobile station. The 4th set is a 
residual set which consists of all other base stations. 
[0009] 

In IS-95, a candidate base station is characterized by phase offset of the false noise (PN) sequence of the 
pilot channel. When searching to determine the intensity of the pilot signal from a base station 
candidate, a base station performs correlation operation and makes the filtered received signal correlate 
to PN offset hypothesis of 1 set. The inheritance of the method and the equipment which perform this 
correlation operation is carried out to the grantee of this invention, and they are explained by the 
simultaneous connection U.S. patent application 08th which was entitled "the method of performing 
search and capture in CDMA communication system and the equipment" (METHOD AND 
APPARATUS FOR PERFORMING SEARCH ACQUISITION IN A CDMA COMMUNICATION 
SYSTEM) which quote and are incorporated here and for which it applied on July 26, 1996 / No. 
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687,694 in full detail. 
[0010] 

The propagation delay between a base station and a mobile station is strange. Strange gap occurs in a PN 
code by this strange delay. A search process tends to measure strange gap of this PN code. For this 
reason, a mobile station can shift the output of the search PN-code generator in time. The range of this 
search gap is called search window (search window). The center of this search window is around PN gap 
hypothesis (PN shift hypothesis). A base station transmits the message which shows PN offset of the 
base station pilot wave near [ the ] physical to a mobile station. A mobile station positions the center of 
an own search window around PN offset hypothesis. 
[0011] 

The size with a suitable search window changes with some factors including the delay diffusion a pilot 
wave's priority, the speed of a search processor, and multiplex path attainment are predicted to be. 
CDMA criteria (IS-95) define three search window parameters. Search of the pilot wave of both an 
active set and a candidate set is generalized in a search window "A." It looks for the pilot wave of a 
neighboring set on a window "N", and looks for the pilot wave of a residual set on a window "R." 
Although the size of a search window is shown in Table 1, a chip is 1/1 .2288MHz here. 
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[0012] 

The determination of a window size is the trade-off with search speed and the probability of missing the 

powerful path outside a search window. 

[0013] 

A base station transmits the message which specifies PN hypothesis which this mobile station 
presupposes should be searched on the basis of own PN offset to be a mobile station. For example, the 
base station of a sending agency may be ordered to search for the pilot 128PN chip which is in a mobile 
station ahead of own PN offset. In response to this, a mobile station sets up search demodulator 
(searcher demodulator) 128 own chip ahead of an output chip cycle, and looks for this pilot wave using 
the search window which has a center around this specified offset. If it orders to determine the resource 
which can be used in case movement searches for PN hypothesis and performs a hand-off, it is important 
that it is very close to the offset to which PN offset of the base station pilot wave of the destination was 
outputted in time. It is because the delay by execution of the search which needs the reason may bring a 
result which drops a telephone call although search speed is very important near the base station 
boundary. 
[0014] 

In the CDMA system in the U.S., a base station is global to each base station. It synchronizes by 
equipping a positioning satellite (Global Positioning Satellite) (GPS) receiver. However, a base station 
may be unable to receive a GPS signal. For example, in a subway or a tunnel, a GPS signal will be 
decreased even to the grade which cannot be used for the time synchronization of a base station or a 
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micro base station. The timing signal which the fraction (fraction) of a network concentrated is received, 
this invention can carry out timing attachment based on this, and the method and system which take the 
synchronization of timing simultaneously under such environment where one portion of a base station 
cannot receive this concentration timing signal are offered. 
[0015] 

(Indication of invention) 

this invention is the advanced new method and new advanced equipment which carry out the time 
synchronization of the base station which cannot receive this concentration timing signal on the network 
which can receive the timing signal which the base station of the one section concentrated. A criteria 
base station has a timing synchronization by receiving a concentration timing signal or other meanses. 
With the operation form of this instantiation, a criteria base station is global. A synchronization is taken 
using a positioning satellite (GPS) receiver. Although a slave base station (slave base station) does not 
have the function to take a synchronization, the reason is that it is impossible to receive for example, a 
concentration timing signal. 
[0016] 

In this invention, a slave base station takes the synchronization with a criteria base station by the 
message transmitted from the mobile station in the soft hand-off field between a criteria base station and 
a slave base station, and the message received by this mobile station. First, the both- way delay between 
a mobile station and a criteria base station is measured by the criteria base station. Next, a slave base 
station is searched until it captures the signal transmitted from the mobile station called in an opposite 
direction link signal. If this opposite direction link signal is captured, in response to it, a slave base 
station will adjust own timing so that a mobile station can capture the signal called forward direction 
link signal. It is unnecessary when this step does not have the not much serious timing error of a slave 
base station. 
[0017] 

A mobile station will measure and report a difference with the time required for sending a signal to self 
from the time required for sending a signal, and a slave base station from a criteria base station to the 
place of self, if a signal is captured from a slave base station. The measured value for which the last is 
needed is measured value of the time difference at the time of receiving an opposite direction link signal 
from self-movement, and the office time which transmitted the signal to the mobile station which a slave 
base station measures. 
[0018] 

A series of calculation explained in full detail here is performed based on the measured time value, the 
time difference between slave base stations is determined, and the timing of a slave base station is 
adjusted by this according to this time difference. You should notice all measurement described above 
about the normal thing of IS-95CDMA communication system performed working. 
[0019] 

(The best form for inventing) 

The feature, the purpose, and advantage of this invention will become clearer if the same reference mark 
reads the detailed explanation indicated below with reference to the drawing in which the same parts are 
shown over the whole. 

I. Outline of calculation of a timing error If drawing 1 is referred to, the mobile station 60 will exist 
mostly in the coverage area appointed by the base station coverage boundary 61, and will communicate 
with the base station 62. A base station 62 is global. The synchronization with the remainder of a 
network is taken with central timing systems, such as a positioning system (GPS). The central timing 
system is not having the synchronization taken [ base station / 64 ] in contrast with this. The base station 
controller 66 routes the call from PSTN to a base station 62 or 64 by Tl circuit or other meanses. In 
addition, the synchronization of the frequency of a base station 64 is taken by Tl circuit. 
[0020] 

Although it is an over, the synchronization of frequency can be technically taken through Tl circuit in 
the precision of the level which can be admitted for a short period of time by the well-known method. 
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However, in these schemes that offer frequency information, a glitch (glitches) is an everyday 
occurrence. Although a timing error will occur if there is such a glitch, this invention can amend this, the 
relation between a phase and frequency sake — this invention — a phase — intermittent — an amendment 
— it enables it to use the low frequency source of precision by things if needed 
[0021] 

Reference of drawing 2 shows the time interval corresponding to the transmission and it which are used 
in order to synchronize the timing of the slave base station 64 with the timing of the criteria base station 
62 of synchronizing. The signal path 500 shows transmission of the forward direction link signal from 
the criteria base station 62 to a mobile station 60. The time interval which this transmission generates is 
indicated to be tau 1. In a mobile station 60, it is the time adjusted with the time of attainment of the 
frame to a forward direction link top at the start time of the frame transmission on an opposite direction 
link. This time adjustment is included in the hardware which was fitted to these criteria and designed so 
that the method and equipment which are standardized by IS-95 and carry out this adjustment may be a 
well-known thing technically. 
[0022] 

Transmission 502 shows transmission of the opposite direction link frame from the mobile station 60 to 
the criteria base station 62. The time (tau 1) required for resulting [ from a base station 62 ] in a mobile 
station 69 has a signal 500 equal to the time (this and tau 1) required for a signal 502 to result [ from a 
base station 602 ] in a mobile station 60. Since the base station 62 knows the time of receiving the time 
of self transmitting a signal 500, and a signal 502, a base station 602 can calculate the both-way time 
delay (RTD1) which is the 1st value needed for calculation of a time error (tauO'-tauO). 
[0023] 

A signal path 504 is signal transmission in the opposite direction link from the mobile station 60 to the 
slave base station 64 along with another propagation path. The time required for a signal 504 to reach 
[ from a mobile station 60 ] the slave base station 64 is indicated to be tau 2. Time for the opposite 
direction link signal 504 to arrive at a base station 64 is specified to be T2. The time required for 
resulting [ from a base station 64 ] in a mobile station 60 also has the forward direction link signal 506 
equal to tau 2. In addition, the slave base station 64 can measure time difference with the time of the 
time of self receiving an opposite direction link signal from a mobile station 60 and self transmitting an 
own forward direction link signal to a mobile station 60. This time difference is indicated to be RTD2. 
Since such time is known, a time error (tauO'-tauO) is calculable. How to calculate time-error tauO' is 
explained below. 
[0024] 

The beginning understands the following things from drawin g 2 . : T2=taul+tau2 It reaches. (1) 
taul+**T=To'+T2 (2) 

The term of a formula (1) and a formula (2) is operated and the following formula is obtained. : T2 

+**T=To'+2,tau2(3) 

2 and tau2 h=T2-To'+**T (4) 

In order to simplify this formula display, the new variable RTD2 is defined as follows. : RTD2=T2- 
To'(5) 

Drawing 2 shows the following thing. : tau2=(RTD 2/2)+ (**T/2) (6) 

T2 =T0+taul+tau2 (7) 

therefore - T2-T0 =taul+tau2 - and - (8) 

RTD2=2 and tau2-**T Substitution shows that a time error (TO'-TO) is equal to the following formula. : 
T0'-T0=taul-tau2+**T (9) 
T0'-T0=taul- [(RTD 2/2 )+ (**T/2)] (10) 
T0'-T0=(RTD l/2)-(RTD 2/2)+(**T/2)] (11) 

If an own time error (TO'-TO) understands the T0 , -T0=(RTDl+**T-RTD2)/2 (12) base station 64, it will 
adjust own timing so that self may be synchronized with the timing of a base station 62. Since such 
measured value has an error, with a certain desirable operation gestalt, the precision of timing 
amendment has been guaranteed by making much of these measured value into a redundant value. 
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[0025] 

The method and equipment which measure each of these time value in a formula (12) made required are 
explained below. 

II. Measurement of both- way delay (RTD1) Drawing 3 is the flow view showing the method by this 
invention which synchronizes the slave base station 64 with the timing of the criteria base station 62. 
This synchronous method begins from Step 300, and a mobile station 60 communicates with the criteria 
base station 62 within limits with the communication possible for with the slave base station 64. At Step 
302, the both- way delay (RTD1) from which a signal runs [ base station / criteria / 62 ] to a mobile 
station 60, and returns from a mobile station 60 to the criteria base station 62 is measured. This is 
performed by making the frame boundary of the frame to which it is transmitted by the mobile station 
60 adjust the frame boundary of the frame received by the mobile station 60. The method and equipment 
which perform this adjustment are common knowledge technically. Therefore, both- way delay (RTD1) 
is measured as time difference of the time of the criteria base station 62 starting transmission of a frame, 
and the reception start time of the frame to the criteria base station 62 from a mobile station 60. 

[0026] 

If drawing 4 is referred to, it will be received by the antenna 2 and a receiver (RCVR) 4 will be provided 
with the forward direction link frame of the data from the criteria base station 62 through a duplexer 3. 
After a receiver 4 carries out down conversion, filters the received signal and amplifies it, it provides a 
searcher 50 and the traffic demodulator (TRAFFIC DEMODS) 54 with it. A searcher 50 searches for a 
pilot channel according to the neighboring list offered from the criteria base station 62. This neighboring 
list is offered as notice data of a signal on the traffic channel from the criteria base station 62. COP 55 is 
provided with the signal which shows the start of the frame received from the criteria base station 62. 
COP 55 generates a time adjustment signal (a time alignment signal), it provides for the traffic 
modulator 58, and the traffic modulator 58 adjusts the start of the frame transmitted from the mobile 
station 60 with the start of the frame received with the mobile station 60. 
[0027] 

The traffic modulator 58 is provided with the frame of the data from the user of a mobile station 60, and 
the traffic modulator 58 carries out time adjustment of the frame transmitted through the transmitter 
(TMTR) 56 in response to the timing signal from COP 55 with the frame received with the mobile 
station 60 from the criteria base station 62. By the transmitter 56, rise conversion is carried out, and an 
opposite direction link frame is filtered, is amplified, and in order to transmit from an antenna 2, it is 
offered through a duplexer 3. 

III. Capture of the mobile station by the slave base station (acquisition) The traffic channel modulator 58 
of a mobile station 60 is shown in drawin g 6 . The frame formatter (frame formatter) 200 is provided 
with the frame of data. With the operation gestalt of this instantiation, the frame formatter 200 generates 
and appends the Cyclic Redundancy Check (cyclic redundancy cheeck) (CRC) bit of 1 set, and generates 
the tail bit of 1 set. With this instantiation implementation gestalt, the frame formatter 200 It is 
standardized by IS-95 and inheritance is carried out to the grantee of this invention. It refers to. It is 
included here, "a transmitting channel guidance error The method and system for arrangement of the 
vocoder data for carrying out a mask" () [ METHOD AND SYSTEM FOR THE ARRANGEMENT OF 
VOCODER DATA FOR THE ] MASKING OF TRANSMISSION CHANNEL INDUCED It operates 
according to the protocol of the frame format currently explained in full detail by U.S. Pat. No. 
5,600,754 entitled ERRORS. 

[0028] 

An encoder 202 is provided with the formatted data frame, and it is encoded here for an error correction 
and detection of this data. With this instantiation implementation gestalt, an encoder 202 is collapsed 
and is an encoder. An interleaver 204 is provided with the encoded data sign, and it forms a sign into re- 
sequence here according to a predetermined interleave format (reorder). The Walsh mapper 206 is 
provided with the sign formed into re-sequence. With this instantiation implementation gestalt, the 
Walsh mapper 206 receives eight signs by which coding was carried out, and maps the sign set in 64 
chip UORUSHU sequence. The diffusion means 208 is provided with the Walsh sign, and it diffuses the 
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Walsh sign here according to a long diffusion sign. The long PN-code generator 2 1 0 diffuses data, and 
distinguishes the data from an opposite direction link from the data transmitted from other near mobile 
stations. 
[0029] 

With this instantiation implementation gestalt, data are transmitted according to the 4th phase shift 
keying (QPSK) modulation format which I channels and Q channels diffuse according to a short PN 
sequence. The diffusion meanses 214 and 216 are provided with diffusion data, and they perform the 
2nd diffusional operation to data here according to the short PN sequence offered by the PN generators 
(PNI and PNQ) 2 1 2 and 2 1 8, respectively. 
[0030] 

At Step 304, the slave base station 64 captures the opposite direction link signal transmitted from the 
mobile station 60. The base station controller 66 sends out the signal which shows the PN-code offset 
used since a mobile station 62 diffuses an own opposite direction link signal to the slave base station 64. 
If this signal is received from the base station controller 66, the slave base station 64 will look for the 
mobile station 60 which has a center around PN offset which the signal from the base station controller 
66 shows in response to it. 
[0031] 

With this instantiation implementation gestalt, the bank (bank) of the slave base station 64 carries the 
long sign PN generator 106 and its short sign PN generators 108 and 110 (see drawing 9 ) in the 
searcher according to the signal from the base station controller 66. The searcher process of the slave 
base station 64 is explained further in full detail below. 
[0032] 

The equipment of the slave base station 64 is shown in drawing 7 . In the slave base station 64, the 
signal which shows PN of a mobile station 60 from the base station controller 60 is received. COP 100 
is provided with this message. COP 100 calculates the window search range which has a center in 
specified PN offset in response to this. COP 100 provides a searcher 101 with a search parameter, and 
the slave base station 64 searches for the signal transmitted from the mobile station 60 in response to 
this parameter. A receiver 104 is provided with this signal received with the antenna 102 of the slave 
base station 64, and it carries out down conversion, filters this input signal, amplifies it, and provides a 
searcher 101 with it here. Furthermore, the traffic demodulator 105 is provided with this received signal, 
and it restores to opposite direction link traffic data, and provides the base station controller 60 with the 
data here. Then, the base station controller 66 provides a public telephone switched network (PSTN) 
with it. 
[0033] 

A searcher 101 is shown in drawing 9 in more detail. As for the recovery of an opposite direction link 
signal, the inheritance of the both sides is carried out to the grantee of this invention. It refers to. 
"Salesite demodulator architecture of spread-spectrum multi-access communication system" () included 
here [ CELL SITE DEMODUKATOR ARCHITECTURE FOR A SPREAD ] SPECTRUM MUTIPLE 
ACCESS 
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bility Standard for Dual— Mode Wideba 
nd Spread Spectrum Cellular System) £ 
JSStlfcT I A/E I A/I S - 9 5-AW^«^-iifgX^tc:<toT^Hrt-e 
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[0 0 0 3] 

w#ar^ir^ (cdma) *s<* h^temmmm^zm^x^zmmtp mmx 
\-xm±.(Dmmm (±^mi&mt^±/^-( btLxh^ahtix^^) K^^xm 
m^z&m7?±x&.m>m7jk&ftx^z> 0 cr>MAmm&mm-rz> ~ tiao 

~C\ ffl&Wt*^? h;i-l-HniE}Xkfttiim"fifeXh <0 , L^oT, ^^M,(D^- 
[0 0 0 4] 

low SiM 36> 6> « * * f&ot L T # ^ — * £ E^l ^Fi^m L 

. *mw<Dm%:Aizm%:&in, m*i^3\m Lxm^-^thZ rcDMAt;^^ 
mis-y^^^^a^y^ ^<~- ^gfs^j (diversity recei 

VERS IN A CDMA CELLULAR COMMUNICATIO 
N SYSTEM) tM^iXfc^B#fF^5, 1 0 9, 3 9 0f{^^|lT^ 

-So m • 3 9 o -JHSfrai, su^^M^nfc-ff-^^-a-^L-c. ^loc^ss 

[0 0 0 5] 

K^-^ii— 2o^f^ y , Kt7t y7 

^ LT^^wgi&^irWgf L^iifa y Srs&ir-f 6 0 b^ K 
^ft tc <D Sililii £ <D £ W £ |5j L » ffi fc o T %S iifs -T 

So 

[0 0 0 6] 
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y y h^y K^f-yfi, ^— hv^^ Kt7i!) kmw&teZfrKmt l^< v\ 
3 rcDMA-feyU7~«3S'>^'7 i A-ccoiif&^yy K^-y SrSflfrf 

t^f^J (METHOD AND SYSTEM FOR PROVIDI 
NG A SOFT HANDOFF IN COMMUNICATIONS 
IN A CDMA CELLULAR TELEPHONE SYSTEM) 

hmzfr-hL%mt$mw>s t 101, 5 o i-^mfi£ti-o>3o 

[0 0 0 7] 

iiff a {c*5(t -5 ^Uj^^yy h^^>- K^y j (mobile stat 

ION ASSISTED SOFT HANDOFF IN A CDMA 
CELLULAR COMMUNICATIONS SYSTEM) kMZftlt 
#B4*IMB5, 2 6 7, 2 6 1 fCPSf^Tt^, Jg * 2 6 1 -iNStf-Cli, V 

Ztih<D;<*<( u y hm^com^m-is &m*fti£te&i&m'^ F*7<D&ffi<Dmi 

o 

[0 0 0 8] 

mm&izmx.htiz>a nz<Dm&\-$. ««i»<ois«^sfo* (fcfc-L. 7^f^7 
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[0 0 0 91 

i s-9 sm nmmmmte, ^©^n- 7 v^-^x-jwm&M^ (pn) 
©/v n y hist ©m^sl j; 5 i^itst^ mmm^mnvx, ? 

^■^i^ffj (METHOD AND APPARATUS FOR PERF 
ORMING SEARCH ACQUISITION IN A CDMA 
COMMUNICATION SYSTEM) tm&tltc. 1 9 9 6^7^26 

Bictam^tit^m^m^m^mammo 8/6 8 7, 6 9 4-^mfi£;ftTv> 

<5 0 

[0010] 

W (~ -fib if: So ^CD^XKD^ffl{i^[>-f ^ K ^(search window)£lW 
-<^^^^^r ^ K r >(Dip'ij.jiPNXU'^|fe(PN shift hypothesis) (Djlia 

[001 11 

ft3 0 CDMAmm (I S-9 5) Xli, 3oW^f !)-f> K^^7^-^§rf 

k-7 taj xmm&tiZo &mm^(D^txyv\±t>4^¥^ tnj _br^m^ 
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WX^KI^, 7^!il/l. 2 2 8 8MH z-eifc-So 

*1 
[*1] 





r*7 X "V k 

■7+M*X(P 


J-l- ^E. r*i >* - . ^ A A 

TT — TV1 ^ r v A. 


v -1 ^ r v 

1MX (P 


0 


4 


8 


6 0 


1 


6 


9 


8 0 


2 


8 


1 0 


10 0 


3 


1 0 


1 1 


1 3 0 


4 


1 4 


1 2 


16 0 


5 


2 0 


1 3 


2 2 6 


6 


2 8 


1 4 


3 2 0 


7 


4 0 


1 5 


4 5 2 



[00121 
[0013] 

mi&mtes &wimK, ^«PNt7t-7 h^mmzhz^^ n-^nsPN 

tf^J^f^ (searcher demodulator) 1 2 8 ^ y -7*& |±}7J^ y 9 ^COm^f 

[0014] 



(8) WS2 0 0 1-5 1 7 8 9 2 

/K a —ispffim. (Global Positioning Satellite) (GPS) SfS&SrSgfl 

v>m^^fe5 o ^^{i, a&Tm*? h^^r-^xn, Gpsft^fi, sau^-r-Y 

% y f>y-^(D77^v'3 > (fraction) tfMfefbfc*^ 5; >^<ff-5§-£r 
[0015] 

f±, ^n-^yW TKv^a-^tSjM (GPS) S<f$££/B V^|5]$l£&<5o * 
I ymmm(slave base station) }ilH^^^^Mfg^^V>^ % ^(DSftfi, #11 

[0016] 

gmztiti* *y±-i?k^£oxmmmi&mt commas o mm^., &mmt 
&mmi&mt<7)r$<D&mmmte. mmmmm\cx^>xmm^ti^ 0 m^.. * 

mm&h^ymMxf^^M&itt&mxfoZo 

[0017] 
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L tc m B*jft ^ B*IH! M K> $y ^ {it X%> -5 0 
[0018] 

^^r^Mi-^o-CB^s^tb-So ^Jbi&^fcpj^te-r^-c i s-95 cdmam 

[00191 

(i§ 93 & #sjfc-r * * cd* a 

ti,<5#^i/— y Tft{;i{5{3r#i£L-Cv^Sifc^6 2 tills L-Cv>6„ mmm 

6 2fi. -/a— /^v^^h ^V^v-^-^i^ (GPS) ft (Dtp** ^ ^7 

6 4 11 ^ y^^f A t{±l^^^^ibtbTV>ftVN 0 Siinyhn- 

76 6 fi v PSTN^^W3-;HrT 2 HJ^XfiffetT?^^ J; o TSJfe^ 6 2X 

[0 0 2 0] 

M^i-^fco-c-e&s^ &ffi±.m ! m<D5fm\z£.oXT ^i^uti 

if^^^i-artt^iD^df.— Aftt^u 5/ ^ (glitches) {± i < &<sr t-efc5 
o r © i 5 ^ ^ y 7 f ^ ^ § t ^ ^ ^ ^ ^ , ztiittmwizx 
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[00211 

i^^^TV>5o fS#>g& 5 0 0 fi, *2g£Jfc^6 2^ib#»^6 O^W^fP] 

v^3o OT6om i£;frfty >-^±-ew7^-A^fa(DM^B#^{±, m^-jp] 

!)y^±^7i — AwSU^cDBf^tS-a-brhB^p^-e^^o r cou^^-ii I s 

[ 0 0 2 2 I 

^ft5 0 2«, ^mme o^hmmmmme 2^<Dmjj&)V ^^y^-^m 

fs£^L~C^3 0 ft -§-5 0 0 ^*ife^6 2frb&Wl%>6 9 k:S<S B$Fb5 ( 

t L ) i±. Iff 5 0 2 ^Siftl 6 0 2 ®il 6 0 S {CltS^fl (Ztl 

^#LV\ 6 2 !i I #^ls 1 5 0 0 ^i^lH L/^^ i 5 0 

2£§ffiLfcB#^£*Po-C^6<7>-C% Si^6 0 2(J, BfFfll^ ( To ' ~t 

0 ) (Dftmz&mt ztizmi <Dmx&z>&mmmmm (rtd!) ^itn-r^ 

[0 0 2 31 

j-M<5i£#[p] y ^^-e<Dfs-^^f-efe^ 0 0 4 ^^1^6 o^?>^ :/ 

Si&^6 4icMS(-^i-^B#^(iT 2 £^£^<£ 0 ^f^iy >-^fs^-5 0 4&m 



(11) 001-517892 

, i^raaRie (t 0 ' -t 0 ) mmmmr 0 ' &^3f-r a 

[0 0 2 4] 

mm-. @2^p>yT©riW5 : 

T2= r !+ r 2 XtJ 5 

(1) 

T! + AT = To' +T2 

(2) 

it (1) fcafc (2) (D^Srtftf^LT, : 
T2 +AT = To' +2 • t 2 

(3) 

2 • x 2 h = T2-To' + AT 

(4) 

r <7>5£R^ SrfSfl&'fb-f £ # , t Li/«R T D 2 ?r^© <t 5 l-^it <5 : 
RTD 2 =T2-To' 

(5) 

t 2 = (RTD 2 /2) +(AT/2) ( 

6) 

T2 = T0 + t !+ t 2 

(7) 

T2-T0 = t !+ t 2 ^ 

(8) 

RTD 2 = 2 • t 2 —AT 
liiaoT, l$ffl&^ (T 0 ' -T q ) 3 s &iU-^LV^ : 
To' — T 0 =ti- r 2 +AT 

(9) 

T 0 ' -To=T!-[ (RTD 2 /2) +(AT/2)] ( 
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1 0) 

To' -T 0 = (RTD1/2) - (RTD 2 /2) +(AT/2)] ( 

1 1) 

To' -T 0 = (RTD1 + AT-RTD 2 ) /2 ( 

1 2) 

»±a^6 4fi. s#(DB^pfl^^ (t 0 ' -t 0 ) i*ft**<3ith. sg-zmmm 

[ 0 0 2 5 I 

it (12) ^^rtt^^t $^-5^ffl[co#>!r^aij^-rs*'&i:^e^wT 

I I . ft^ilM (RTD j) <7>$iJ£ 
@3I±, *l — ^«&^6 4£g*H*it&^6 2<D#4 * 

m»«&^6 2 ^ilfa-r^o Xf7^3 0 2TU {t^^^it^ 6 2 ^ h&W\ 

i6o KfeftL-T&mme o^ibmm&mme 2 i;rot<5Mi (rtd 

So Lfc^ot, #«i§2£ (RTD 1 ) tt, S2PSJfe^6 2^7^— A(OilfgS: 
[0 0 2 6] 

13 4 Sr^ftSt, ^m*ife^6 2frh<D ; r— ?<DmJyfa» ^7U- -Mi 7 
V7 1 7-2-egf3^nr, ^^^l^^-^S $r^b-C^fsa (RCVR) 4^«#t* 

fb. ^ttSrf- — ^-^r 5 0 i h y?mm%s (TRAFFIC DEMOD S 



(13) 
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tl& 0 M$97°v±yV- 5 5 5±. B^F^^{f-^(a time alignment signal) 

LT\ h77^^»5 81:IftL, h77^ y?^Mi&5 8 i± x #«J^ 6 

[0 0 2 7] 

&WlM§ 0(Dfiffl#^ib^7 ; -'— h77^ ;y7»§£5 8M|§#t: 

<**U h77^ ^i7^M^5 8ti. ft^^n-l? 5,^5 5/5>ib<D*-f $ ^fim^K 
SJttLT, (TMTR) 5 6 ^7>bTitfs^tlfc7 1/-A^ v £2jt£Jfc^ 

6 2^^«^6 0fSft^tlfc7^-Ail$Fli^^t5 o mjffaV ^^71/ 

, T^^i-2^^^Bi-^fe*(-T f ^ri-'^i^3 ^Ltit^tiSo 
III. * y^i&^i-ct Z&WlM (DW^ (acquisition) 
|6Mi6 0©h77^ 7 ^ ^A^iSSg 5 8^^-To f-^©7U- 
"7 A7t- ^ y $ (frame formatter) 2 0 0 MffiH&£tl<5 Q ::<7}#!l^ 

(OHJS^-efi. 7 1 A7t-v-7n0 0ll 1 *-£(7>i<«lHi:n:W«(cycli 

c redundancy cheeck) (CRC) If h^LTWlt, lMrof-/Hf 

7 h^t^o ^COm^MM^mX'^, 7L A7t-7-^ 2 0 0il IS 

t^^TJ^i (METHOD AND SYSTEM FOR THE ARR 
ANGEMENT OF VOCODER DATA FOR THE MAS 
KING OF TRANSMISSION CHANNEL INDUCED 
ERRORS) tm£tltc%:mWv?%5, 6 0 0, 7 5 4 -^tdf^ £ ftX Vn 3 
7l/-i,7t-V7 h«7°n h n/H^oTfj^f'So 
[0 0 2 8] 



(14) ftm 2001-517892 

•7*— v y*rj y^^tttf-^7u-Aiii>'3- ^2 o 2 r 

^ y— ^2 o 4i^*§#:£tu BffSc/Mv* y — yy^—^ry bi^o 

X^&nmFffc-tZ (reorder)o nmrntiStlfrU^tey y;<— 2 

0 6{C^^tbS o ^CO^!|^Hiffe^^-ei± N !)t;^v^^2 0 6!i8|© 

^v^^-x-y t 0 ^^i~s 0 £^v^fe-^{±fet![3M3:2 o 8(^#tt^tb, 

[0 0 2 9] 

^{-^oTi£t((^tb-5^4^+iv'7 b*c — f >^ (QPSK) ^l7t^-yF 
KmoXmimZtlZo fef r-^iifef #^2 1 4 i 2 1 6l^ft^^ 
> ti*: ft PN (PN I £ PNQ) 212^218 tioT^tt^tifcS 
P N <7" ^ { - ft 0 r $ L T jg 2 <73 fefcm tftf£ £ HfT-T -5 o 
[0 0 3 0] 

^f-7^3 0 4m x^7ii^6 4ii &mm6 o^hmm^ft±^ 

fay ^:Ma^£tel^f 3 7c#>^fflv^T^6 PNfft7t h ^ffg -^^^ u 
~^««6^6 4i-i^tH-r6 0 r (Dff-^-^SJfi^^^ hn-76 6^ibSfa-r-5i 
^MLt, ^ l^" y$isi&W} 6 4 11, mt&m=i> b cz — =7 6 6 5^6 c^ff-^ 
^-TPN^-^ir f><7)^32^ tp-b&ft-i&mm 6 0 Sr^sTf 3 0 
[0 0 3 1 ] 

r ^M^nsfe^ffi-efi, * ymmm6 4<d;<>-7 (bankm, mt&m^^b 

d-76 6^^Wfs-^-(c:^oT, ^Wt-fti-Mf PN^l 0 6tt;iC 
t«^PN|i4l§l 0 8^0=1 1 0 (0 9M) MLtl^o * U— 
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[0 0 3 2] 

^7t-^iaiyatyf 1 0 0l;|tt^5 o iJ^Dir->tlOO[i, ~ 
ft^o »nt-7f 1 0 0i«^7^^^t-f t 1 0 1«U - 

^mm-rzo ^^—ymmme 4©7yfti o 2 x^m^ntc r <Dm^n^ 

L N ^tlLT, ^^^rf— 1 0 1 tc^-r>5o ro§lB^ii/cls^ 

LT^ ©7-^ ^ F o~7 6 0 tiftf^o t^i, *Jfe 

^=3^ h n — ^ 6 6 ii^tl^^^mm^m (PSTN) (-litti--5 0 
[0 0 3 3] 

#ST^-fe^ii<f i/^T^AcD-feyH^-r h«P§§7 — ^T^^j (CELL S 
ITE DEMODUKATOR ARCHITECTURE FOR A S 
PREAD SPECTRUM MUTIPLE ACCESS COMMUN 
I CAT I ON SYSTEM) bM&fttz 1 9 9 5^ 1 M 1 3 B k:|±j|g£ tlia 

mmmm^mwwmmmo 8/372, 6 3 2tt r*-^ h/^m#fir^-fe 

Xiifgi/^^A^^fiM^af^^n-feyf-J (MULT I PATH SEARC 
H PROCESSOR FOR A SPREAD SPECTRUM MU 
LTIPLE ACCESS COMMUNICATION SYSTEM) h 

mztitz 1 9 9 4^9^30 B^tam^nt-mmmm^mnntammo 8/31 

6, 1 7 7f il^i$tlTV^ 0 &mm>6 OWPNCDit^ifiS^^^ ha 
— 76 6 JihibfM#P^air y-jM 0 0tSft$n-5 o mi&m^^ hn-76 0^?> 
Htt^tbfcPN^-7ir 5/ h (Dm^im^ft^X . M^nir-ylM 0 Ofi, x ix- 



" . 
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0<D^>-;m x PNM1 0 6, 1 0 8M1 1 0 ©->7 h U-^^^^^L 
[0 0 3 4] 

KMisax-c, tsw^i i & \^mhthZ> Q mm^i i 6 ji^{sLfc{3-$§-£ 

^->r^^«{i, PNMl 08M1 0^3§4iL7fcMPN«i{CPN3g£ 
W-^^ £ ttfc P N is— *T v x -(gtft ^ f*! <D — 3f £ ffl V ^ X Sfa £ ttfc Q P S Kff <D 
[ 0 0 3 5 I 

r<D2o?5PNi£i!£fHl-5§-{±, ^T^V^^(Hadamad) (FHT) 

jx-iM l 8 t 1 2 0\zmfc&tiZ o m&7y-7— ¥^m-f^^y^<r>mVrhWi\^ 

^^^Hffi--5^-&t^gj (METHOD AND APPARATUS F 
OR PERFORMING A FAST HADAMARD TRANSF 

orm) tm^ntc 1 9 9 3^12^22 0 ^mmz ritcm&f&mxm&WFttim 

10 8/1 7 3, 4 6 0f!cPI^^tV^c FHT^nt yfl 1 8 h 1 2 0 

t LT#b*v3Mi|>§<7^ h y ^^^^^^yl-=¥fm^ (I 2 + Q 2 ) 12 211 
^Wi~5o ^-*^=¥ff-^l£ 1 2 2fi, C(Digi|i§-7 hi) 

x\ mm<D$*/i'~>=.ft-%-<n^*si'*?&% ! w^x. ztib<Dmg.&thtc*-*;^ 

IV. ^i/-7Stl!iiia5|!])!S^^^» 
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be-***, * u-^mmm 6 4 sm^rn^^y ^?m^*®Wime ot^mm 

o 

#PlfflXdf— AiUot 1 m s ^T^m^^^-So G P Sfff^lBt*#^^X 

^TW^tsriT'fca, ^<Dnmxmii&ffi±m!mxibz> 0 Gpsft-^- 

oT, hV^/l-^i&T^fp^fSA-r^ r. t^-T?#-5 0 L/^LfttfSib^ WWVgfg 

o 

[0 0 3 6] 

r (7>-^!l^cD^^T*fi, ^ ySitil^ 6 4 fi. 6 0^ u—ymm 

m6 4^ci-c^brteabTv^i^^5^K^^- : ^o-cg#w^-f 5 >^~£:ffg 
mcfcmmm&^^b^sufe^m^^xttZftZ)* z<d&x\ ^u-ymmm 
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10 0 3 7] 

fvrv^S P Nfffii:if5PNf|it7t 2/ h Sr^^^^^HfTi-So 
[0 0 3 8] 

n 5. hft-^-Ji— J^6<3{C{i, ^^7^— h W^^tio 

Sr^-rs^^^^t, r^^^r-^ir^ b<Kf£<7>F*l£> 1 o 2$ IE LV^S^J $rr 

[0 0 3 9] 

msic&Wim-V— 5 0 L< 13^1- 6 0 hA-teUHf-^fiT 

7tM^>-^Ait# (pn) is-fr^xt, — zfmi&ms 4frbmis£titc 
&&(D&m&w^mcpNi/~^i'xic&^x&ifr£tit'%:m%t&x^? 

fM7 6 (137) t PNM2 OttK&kbs ^o? Mf-^^neft 

fern, ^tem^ j frs/c*{cpN^#v--^>^^^±-t-6a^ftv / 7 h i^** 
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[0 0 4 01 
[0 0 4 1 ] 

if— 5^=1^ hn-7 l 8te*7±y YUt^ P N|g££§ 2 0k:i§#rt-6o ^ 
^ (QPSK) l:j:oT^»*^ Lfc^oT, PN|8^«2 0 14 % I ^M$L 
^/S^CO^^ t — l/y h&gugg (coherent accumulators) 8 1 0iZ.m&~fZ 

O 

[0 0 4 2] 

6 0 nt-uy h&3S«8 HOIt f»ft3^Fn-7 1 8a^©flTTO 
^8 £ 1 oa»P>ea*«*l 4 ft £ e SfM^l 4ii;i;n<<b;fn<D#*£ 

[0 0 4 3] 

^^t-ky h^Sl 4iiSS^i 2Wffi^jic:S^v^-c^^^=¥tttr^5£i- 
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[ 0 0 4 4 J 

-5. 

[0 0 4 51 

76 6 leg Dig-To 

6o^sflruit©^ (t 2 ) b£&fr&&<Dm%foy >-?m j %*&mm 

6 0 }di£f§ LfcRScon*j& (T i ) i 0>B£WH<S:8!l£-f So * ^SiBUra 6 4 (4 
fT^tvSo #36BHtt* r. ft <7>§f#as&Jt!l®Xli#*i® T^f? £ ft £ #<6-fc: ifc 
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vii. * u-ymmm(D?4 % ^?mt 

rW^LT, mi&m=*> hn-76 6 tt, it (12) (Dff^^^fTLT, 

1 0 O-C^m^tbSo ayhn^o-tyf 1 0 OfiWPff-^&lg^LT*^ 
5^iI^n-fe;/t9 9l:fttt5o ^^$y^ii^ot-7f 9 9ii, gift 
6 WfS-^fc^ £ tl& »£IR!*rt:tt * W 5 l/>fV — ^ 98© 

[03] 

[04] 
[05] 
[06] 
[07] 
[08] 
[09] 
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[18] 



V-1 
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imttiR] ¥/£l 2^3^ 1 6 0 (2 0 0 0. 3. 1 6) 
[^MMiEl ] 

IffiiEjrm ^35 

mmmmmmm^ h m^mmmmm t mm * ^mm^mm t . m^mm 

mu&mmfrh<Dmj5$\y ^tm^^mbmumi <Dm^m^h<Dm^^\v 
>-?m^<Dmm&f&t <Dm<vm 2 <D^mm^mw.m 1 (Dm^mi^^^xm^-r ^ 

x -r y ~7 b ; 

l*tN ^ ^MiEfit^ If ItS^f yf b ; 
l#tiI2] 

[ItjESt^S^] 0 0 17 
[00171 

&mmn. x^-ymmmfrtbm^&ffim-tz b. mm&mmfrb&M<Dbz 
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INTERNATIONAL SEARCH REPORT 



lot*. Joral AppfJcaJUoa Ho 

PCT/US 98/19467 



& FIELDS SEARCHED 


Wnimum documentation torched (choeelcatJon system foAowed by cfassfi 

IPC 6 H04B 


cation symbols) 




oocuTwmatton BAarcned other man mnmum documentation to the extent ti 


«. such documents ate Included in lh» 1 


tetda *e arched 



MT , TBmW!r , m;/M 



Accorctag to Intunatlonal Patent Clas&tf fcatien ({PC) ot to bcth national cfao&gfcatton and IPC 



Electronic data base consuted during the irtemaiionarf search (nana ot data base and. where practical eearcfl terms u*©a> 



a documents cowatpepcp to gc fteievAHT 



Category * oration or oocumart, wth ndtcatlon, where appropriate, oi the relevant passages 



WO 94 30024 A (ERICSSON TELEFON AB L K> 
22 December 1994 

see page 5, line 24 - page 8, line 27 
see page 12, line 1 - page 13, line 25 
see page 14, T1ne 1 - page 18, line 28 
see figures 1,2.4,5 
see claims 1,4, 5, 10-12 



EP 0 766 417 A (CIT ALCATEL) 2 
see column 2, line B7 - column 
see column 5, line 58 - column 
see claim 5 



April 1997 
3, line 56 
7, line 36 



-/— 



further document* are Beted »n tha continuation of boi C. 



0 



Pat or* family members are Istad in a 



* Special categoris* oi oted documents : 

"A" document defining the general state of the art which is not 

cortsfctorad to bo ot particular n> tovanco 
*E" earlier document but puWBhec on or after the international 

(ifctg data 

"L* document which may *wxw doubts on prtorty claim (ci ot 
which b cried %> estebieh the publication date ot anothot 
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